Background: Stigmatizing attitudes towards obese people are common in the public. Based on findings that portrayals of obesity in entertainment media foster weight-related stigmatization, the goal of the current study was to analyze media coverage of obesity in daily newspapers. Methods: For the year 2006, all 1,563 issues of five high-circulation daily newspapers (two national newspapers, one tabloid newspaper, and two local newspapers) in Germany were systematically searched for obesity-related terms. Out of these issues, 222 articles about human overweight were identified and subjected to a quantitative content analysis using a reliable coding system. Results: The national and local newspapers examined offered more comprehensive and less incorrect information about obesity than the tabloid newspaper. Compared with the other types of papers, the information about obesity in the local papers was less negative and less catastrophizing. The national newspapers presented more attributions of obesity to internal, controllable causes than the other newspaper types, and the tabloid newspaper used more personalized descriptions of cases with extreme features. Conclusion: The current coverage of obesity in daily newspapers may contribute to stigmatization. Future research should examine readers' reception of newspaper information and potential destigmatization through more precise and less subjective coverage of obesity.
Summary
Background: Stigmatizing attitudes towards obese people are common in the public. Based on findings that portrayals of obesity in entertainment media foster weight-related stigmatization, the goal of the current study was to analyze media coverage of obesity in daily newspapers. Methods: For the year 2006, all 1,563 issues of five high-circulation daily newspapers (two national newspapers, one tabloid newspaper, and two local newspapers) in Germany were systematically searched for obesity-related terms. Out of these issues, 222 articles about human overweight were identified and subjected to a quantitative content analysis using a reliable coding system. Results: The national and local newspapers examined offered more comprehensive and less incorrect information about obesity than the tabloid newspaper. Compared with the other types of papers, the information about obesity in the local papers was less negative and less catastrophizing. The national newspapers presented more attributions of obesity to internal, controllable causes than the other newspaper types, and the tabloid newspaper used more personalized descriptions of cases with extreme features. Conclusion: The current coverage of obesity in daily newspapers may contribute to stigmatization. Future research should examine readers' reception of newspaper information and potential destigmatization through more precise and less subjective coverage of obesity.
Introduction
Stigmatizing attitudes towards obese people are common in Western industrialized countries [1, 2] . Exposure to weight stigma is associated with lower health in vulnerable obese individuals [3, 4] and may complicate the detrimental effects of excess body fat on medical morbidity and mortality [5, 6] . As media representations of obesity in entertainment media have been found to foster weight-related stigmatization [7] [8] [9] [10] [11] , the goal of the current study was to determine the coverage of obesity in information media, with a focus on daily newspapers. The mass media have been suspected of being at least partly responsible for the development, spread, and maintenance of weight stigma [10, 11] . The promotion of a cultural thinness ideal might not only have contributed to a negative perception of obese people in the public but also to their negative self-perception [12] . Moreover, the general public is not wellinformed regarding the definition, prevalence, and causes of obesity [13] . Subjective or simplistic information, for example the idea that body weight is completely under individual control, could foster misconceptions and give rise to stigmatization [2] . In general, media coverage shapes public opinion and thereby supports specific attitudes or behaviors [14] , for example, regarding health [15, 16] . Previous investigations of media representations of obesity and obese people have focused on media primarily used for entertainment purposes. As demonstrated by several previous content analyses of television shows or movies, obese individuals, particularly obese women, were presented in a negative and stereotyped way, ridiculed, and excluded from specific types of social interactions [7] [8] [9] . In the print media, exposure to before-after pictures that advertised diets in women's magazines increased negative views of obese people and the readers' assumption of the individual controllability of body weight [10] . In fact, the amount of time 10-to 13-year-olds spend reading magazines was associated with the extent they devalued obese children of the same age [11] . While these data suggest that entertainment media support weight-related stigmatization, the coverage of obesity in information media such as daily newspapers remains largely unclear. Previous content analyses of newspaper articles and television news have focused on attributions of personal responsibility and gathered inconsistent evidence on the proportion of individualistic versus societal attributions of obesity [17] [18] [19] . Clearly, based on the public deficits regarding information about obesity and the stigmatizing potential of the media coverage, a comprehensive analysis of information about obesity in media such as daily newspapers is warranted. Daily newspapers are commonly thought to be highly credible and relevant in informing the public and shaping opinions [14] . In this context, the goal of the current study was to investigate the coverage of obesity in daily German newspapers. Specifically, the comprehension and adequacy of the newspaper content were analyzed in regards to the definition, etiology, prevalence, medical co-morbidity, psychosocial consequences, treatment, and prevention of obesity. In addition, the subjective evaluation of obesity was determined by examining catastrophizing, negative, or stigmatizing information about obesity and use of personalized accounts conveying extreme features. It was hypothesized that national newspapers would inform their readers more comprehensively and objectively about obesity than local or tabloid newspapers. The latter were assumed to report in a more catastrophizing, negative, stigmatizing, and personalized way when compared to the other types of newspapers. As local newspapers are often read for practical advice, they were expected to provide more information about the treatment and prevention of obesity.
Material and Methods

Sample
Five high-circulation daily newspapers from Germany were selected for the study: i) the two largest national newspapers, the Süddeutsche Zeitung (circulation of approximately 445,000 copies per day) and the Frankfurter Allgemeine Zeitung (ca. 400,000); ii) the largest tabloid newspaper, the Bild-Zeitung (ca. 3,400,000); and iii) the two local newspapers from the location where the work was conducted, the Marburger Neue Zeitung (ca. 79,000) and the Oberhessische Presse (ca. 31,000). For the time period of the study, the year 2006, all 1,563 copies of these newspapers were subjected to a systematic search on obesity-related terms (national newspapers: 603 issues; local: 565; tabloid: 304). Specifically, the titles of all newspaper articles were searched for the keywords of: overweight, obesity/obese, adiposity/adipose, excess body fatness/fat, fatness/fat, big, corpulence/corpulent, massive, chubby, plump, compact, gluttony, binge eating, bulimia, craving, pounds, kilo, nutrition, diet, body weight, weight, weight loss/reduction/management/maintenance/gain, eating/nutrition behavior, food intake, meal, feast, binge, snack, slim/slim down, slender, lose weight, fasting, physical activity, exercise, movement/ move, or similar. Articles that only focused on topics other than human overweight were excluded from the study sample.
Through the systematic search, 222 newspaper articles on human overweight were identified for the study sample. Out of these 222 articles, 90 articles were from the national newspapers (40.5%), 97 articles were from the local newspapers (43.7%), and 35 articles were from the tabloid newspaper (15.8%). There were no differences in the mean number of obesity-related articles by newspaper type (Kruskal-Wallis χ 2 test, χ 2 (2, N = 3) = 2.00, p = 0.368). Newspaper types differed by the number of words per article (χ 2 (2, N = 222) = 69.98, 38.02, p < 0.01); pairwise post-hoc comparisons indicated a larger number of words per article in the national newspapers than in the local newspapers, and articles from both of these newspaper types were longer than those of the tabloid newspaper (all p < 0.01; 404.43 ± 355.08 words per article, 251.48 ± 214.34, 117.17 ± 107.78).
Dependent Variables
All dependent variables were defined in a coding system guiding the quantitative content analysis [20, 21] of the newspaper articles. The coding system included precise definitions of variables and examples. It was developed on the basis of rational and empirical criteria, the latter of which was derived from a pilot study on a sample of 33 obesity-related articles from the year 2005. All variables were developed using state-of-the-art knowledge about obesity, such as the clinical guidelines of the Deutsche Adipositas-Gesellschaft [22] , current epidemiological data [23, 24] , recent textbooks, research summaries, and reviews [e.g. 5, 6, 25, 26] . As described in table 1, the coding system included the content and evaluative variables, and an additional variable of formal salience. The content variables summarized the amount of information (number of information units) within each article about the definition, prevalence, etiology, co-morbidity, psychosocial consequences, treatment, and prevention of obesity. In addition, three higher-order content variables were derived: comprehensiveness, defined as the amount of information coded within the above-mentioned content variables; scope, defined as number of the coded content variables; and the amount of unambiguously incorrect information as compared with current empirical evidence (false information). The evaluative variables served to assess the amount of information (number of information units) within each article about catastrophization and devaluation (including stigmatization), internal attribution, and personalization (including a report of extreme features). Further, pictures that belonged to the identified articles and focused on human overweight were analyzed for subjective evaluation using a five-point rating scale ranging from -2 = very negative to +2 = very positive. To formally characterize the article, an index of salience was developed in which the placement of the article in the newspaper (title page, 0 = no, 1 = yes), placement of the page (0 = lower half, 1 = upper half), accentuation through colors/typography (0 = no, 1 = yes), and use of pictures (0 = no, 1 = yes) was rated and aggregated to a sum score (0-4). The quantitative content analysis was conducted by one rater. In order to determine interrater reliability of coding, an independent rater, blind to study hypotheses, coded one third of randomly chosen articles by newspaper type (overall N = 77). The correlations between both ratings were highly significant (all p < 0.01). The content variables yielded a mean interrater correlation of Kendall's τ b = 0.94 (0.87-0.98), the evaluative variables a mean τ b = 0.91 (0.81-0.97), and the formal salience index a mean τ b = 0.89. In addition to the correlations that display the strength of associations between the ratings, the exact percentage interrater agreement was determined. For the content variables, the coding of both raters was identical in 83.7% of the articles (72.7-94.8%), for the evaluative variables in 82.1% (67.6-97.4%), and for the salience index in 81.9% of the articles.
Data Analytic Plan
Data analysis was based on the absolute amount of information for each variable (or index information of the salience index) and included nonparametric Kruskal-Wallis χ 2 tests because of non-normal distributions. In addition, because of differences in the length of the articles by newspa-Hilbert/Ried 
Results
Concerning the content of the articles, the results show that the two national newspapers, compared to the two other types of newspapers, offered the most comprehensive and broadest coverage on obesity (p < 0.05) (table 2). In relation to the length of articles, reports in the two local papers were also broader than those in the tabloid paper (proportions, p < 0.05). The national newspapers as well as the local newspapers published less false information than the tabloid newspaper (p < 0.05). The national newspapers reported significantly more information about the prevalence and etiology of obesity than the other types of newspapers, and also more about medical co-morbidities than the tabloid newspaper (p < 0.05).
Moreover, in comparison to the local newspapers, the national newspapers focused more on the psychosocial consequences of obesity (p < 0.05). Taking into account the length of articles, there were no differences in the content variables between the national and local newspapers (proportions, p > 0.05; except for prevalence, p < 0.05). However, according to our expectations, the local newspapers provided more information about the treatment of obesity than the national newspapers (p < 0.05). In contrast, the national and local newspapers both presented more information on the prevention of obesity than the tabloid newspaper (p < 0.05). There were no quantitative differences between the newspaper types regarding the definition of obesity (p > 0.05); only a few articles defined obesity (0.21 ± 0.81 information units on the definition of obesity per article). Concerning the evaluative measures, the coverage of obesity in the local newspapers was less catastrophizing and devaluative than that of the national and tabloid newspapers (p < 0.05). The tabloid paper presented more personalized information in terms of examples of obese individuals and focused more on Table 2 . Obesity-related content and evaluative tendencies in German newspapers in 2006: a comparison of daily newspapers, local newspapers, and a tabloid newspaper* Newspapers χ Hilbert/Ried extreme features than the other newspaper types (p < 0.05). The national newspapers emphasized the aspect of internal attribution more frequently than the other newspaper types (p < 0.05). There were no differences between newspaper types on stigmatization, evaluative illustrations, or salience (p > 0.05). Relative to the length of the articles, the tabloid newspaper published significantly more information that were presented in a catastrophizing, negative, and personalized way, including reports about cases with extreme features (p < 0.05).
Discussion
The current study about the media coverage of obesity in daily newspapers provided a detailed analysis of the content and subjective evaluation of obesity-related information in highcirculation German newspapers. Daily newspapers are mostly information media and are commonly ascribed high credibility. Previous investigations have found that entertainment media, especially television shows, films or series, conveyed a negative image of obesity and that exposure to such media promoted stigmatizing attitudes towards obesity [7] [8] [9] [10] [11] . The promotion of weight stigma through the mass media could magnify the possible detrimental impact of stigmatization on the health of vulnerable obese individuals [3, 4] . The results show that the coverage of obesity in daily newspapers could in fact contribute to the perpetuation or generation of stigmatizing attitudes. In particular, in comparison to the national and local newspapers included in this study, the information in the tabloid newspaper was the least comprehensive and most incorrect, and used personalized descriptions of obese cases with extreme features. In contrast, the national newspapers provided the most comprehensive and broad information, especially with regard to the prevalence and etiology of obesity. When taking into account differences in the length of the articles, the local newspapers reached a similar level of information density as the national newspapers, and they also provided more practical, relevant information about the treatment of obesity. Despite the high-quality coverage of obesity in the national newspapers examined, several aspects warrant notice in regards to their stigmatizing potential: in these newspapers as well as in the tabloid newspaper, the amount of catastrophizing and devaluative information was greater than in the local papers examined. When considering the length of articles, however, the proportion of negative information in the national and local newspapers was lower than that in the tabloid newspaper. Further, the national newspapers that provided the most etiological information about obesity also offered the greatest absolute number of internal attributions. As formulated by attribution theory [27, 28] , the more a stigma such as obesity is attributed to internal, controllable causes, the greater are one's negative reactions to it, including stigmatizing attitudes [2, 29, 30] . Finally, all newspaper types presented little information about the definition of obesity. It is possible that lack of precision in this regard contributes to greater stigmatization: less information about obesity, including the prevalence and significance of this condition, has been found to be associated with more stigmatizing attitudes [2] . Nevertheless, the reader's reception of newspaper content requires further research, as previously done with entertainment media [10, 11] . The short-and long-term effects of newspaper information on negative reactions, stigmatizing attitudes, and internalization of weight stigma should be evaluated [3] . Such research could also clarify variations by sociodemographic variables, including gender, age, education or contact with overweight people [2, 10] , attitudes such as body image concerns or conservative ideologies [31] , and skills including media literacy [32] . Further, it would be of merit to clarify whether newspaper information about obesity and reception of this information differ from that about other stigmatized groups, for example minority groups or individuals with mental disorders, in order to gain insight into the specificity of stigmatizing processes and their effects [27] [28] [29] [30] . Considering the strengths and limitations of the present study, the detailed and reliable coding system that was used for content analysis is certainly among the strengths of the study. Focusing on a comprehensive analysis of print media, aimed at providing information, is novel and needed given the potential influence of media reports on weight-related stigmatization. Nevertheless, given the limited sample size in this preliminary investigation, the results remain confined to the newspapers and time period examined. For adequate generalization, it would be necessary to have the results confirmed in a larger sample of newspapers using an assessment period longer than 1 year. The results suggest several implications for the media coverage of obesity in daily newspapers. In particular, the inadequate and negative personalized coverage within the tabloid newspaper likely contributes to stigmatizing attitudes about obesity. For higher-quality national newspapers as well, it appears important to question which and how obesity-related information is presented. Providing a definition of obesity and less emphasis on personal responsibility could help clarify that the condition is serious, complex and multifactorial, which may help limiting stigmatizing attitudes [2, 31, [33] [34] [35] . Clearly, the role that daily newspapers could assume in the reduction of weight stigma [36] [37] [38] deserves further exploration.
